2.3 Accounting for background selection strengthens the signature of balancing selection on Drosophila AMPs 2 RESULTS itive for both π and Watterson's θ for all populations ( Figure 1B -C, Table 1 ). For
112
Tajima's D, the differences are positive for Zambia and Rwanda (ancestral popula-113 tions), supporting balancing selection, but close to zero for France and negative for 114 the DGRP (derived populations, Figure 1A , Table 1 ). 115 To identify if these signatures of balancing selection are unique to AMPs, or con-116 sistent across all immunity genes, we repeated all tests, this time for all non-AMP 117 immunity genes. We found very little evidence of balancing or directional selection 118 across the remaining immunity genes, with differences closer to zero (Supplementary 119 Tables 2 and 4, Figure S1 ). This result is in general concordance with those of Croze 120 et al (61, 62) . 121 It is possible that the observed signature of balancing selection amongst AMPs 122 is due to various sampling artifacts. First, AMP families tend to occur in clusters 123 throughout the genome, so it is possible that including all AMPs in the analyses 124 effectively counts the same selective event multiple times. To account for this, we Zambia and France) may influence our results. However, removing these lines did not 130 qualitatively change our results ( Supplementary Table 5 , Supplementary Figure 3 ). 131 We therefore consider that the observed patterns reflect true underlying evolutionary 132 processes rather than sampling artifacts. Table 1 , Supplementary Tables 2 and 3 , Supplementary Figure 4 ).
168
For other immunity genes, the differences from controls are primarily negative for π,
169
Watterson's θ and Tajima's D, suggesting directional selection may be acting on these 170 genes ( Supplementary Table 4 , Supplementary Figure 4) It is tempting to look to newly developed methods for detecting balancing selection 197 (80, 81), but these statistics were developed for detecting the molecular footprints temporally. There is some evidence for both seasonal (66) and spatial (67) variation 218 in selection pressure on AMPs. However, evidence for AMP specificity against par-219 ticular pathogens, especially different naturally occurring alleles of the same AMP, is 220 currently rare (but see e.g. (63, 86, 87, 88)).
221
Alternatively, AMP variation might be maintained because AMP alleles that are 222 more effective against pathogens also carry a higher autoimmune cost. This "autoim-223 mune hypothesis" states that more effective AMP alleles should be common during 224 pathogen epidemics, but decrease in frequency when pathogens are rare. These pat-225 terns might also vary spatially and temporally, making the interpretation of these 226 context-dependent patterns more difficult. There is evidence that overexpression of 227 AMPs can have deleterious fitness consequences (89, 90, 91 For each analysis, (per population, including and excluding SD chromosomes) we 252 then resampled to find the average difference in scores between case and control genes.
253
Case genes were either a) AMPS, or b) immunity genes (using gene ontologies pre-254 viously described (58)). For each gene in these categories, we randomly sampled a 255 control gene within 100kbp upstream or downstream, that was no more than ten 256 times larger than this gene and not another gene in the given category (AMP or 257 immunity). We then found the average difference (∆) in each measure for the case 258 (AMP/immunity) group and the control group such that:
where X Case represents the chosen gene, X Control represents the randomly sampled 260 control gene and n accounts for the number of genes in the group. We then repeated 261 this 10000 times to obtain an empirical distribution of the differences.
262
We employ this method to control for genomewide variation in recombination 263 rates, mutation rates, and possibly, demographic history. Resampling 10000 times 264 allows for a robust empirical distribution that does not rely on the particular control 265 genes chosen. We therefore present the distribution of differences as violin plots and 266 purposefully do not discuss significance in terms of P -values. Instead, the proportion 267 of resamplings that do not overlap zero is more analogous to a bootstrap value. population. We then resampled to find the average difference in scores between AMPs 273 and a control set of genes, as described above. 
